Searching PAJ 



BEST AVAILABLE COPY 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-01 681 6 

(43)Date of publication of application : 19.01.1996 



(SDlntCI. 



G06T 15/00 
G06T 17/00 



(21) Application number : 07-058518 

(22) Date of filing : 1 7.03.1 995 



(VDApplicant : HITACHI LTD 
(72)Inventor : USAMl YOSHIAKI 
ANJO KENICHI 
OTA YOSHIMI 



(54) COMPUTER GRAPHICS DISPLAY METHOD 

(57)Abstract: 

PURPOSE: To display a natural picture at high speed in 
the computer graphics display of a three-dimensional 
model by displaying a minute model when the size of the 
model to be displayed on a screen is larger than a value 
which is previously set and an abbreviated model when it is 
smaller. 

CONSTITUTION: A computer 1001 consists of the 
input/definition part of the minute model 3, which executes 
an algorithm, controls an input unit and becomes a first 
storage part, an arithmetic part generating the abbreviated 
model 4, an allocation part storing the abbreviated model 4 
and the selection part of the model to be displayed. A 
display controller 1002 converts a digital signal from the 
computer 1001 into an analog signal for display and 
controls a display device 1003. The size of the model to be 
displayed on the screen is judged with such constitution. 
When the size is larger than the value which is previously 
set, the minute model 3 is displayed, and the abbreviated 
model 4 when it is smaller. Thus, the small model which is 
not conspicuous on the screen can be abbreviated. 
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IS 



1 

[If 1 ] ^^-(0 3 d^Ttum^^f^^t^cD 3 ^Ttm^ 

[if 2] %I#:C0 3^^7CP^^7=^7U^-^C0 3^^7C€IS& 

Ife ^T-r ^ ;^ r ^tr ^ = >- fc* :x - ^ ^ 

p ^ t €r#m =3 >- :7 -< y x^^;^ 
>9 m ;t r X >^ :/ u 3^ @ t d ^ ^ ^ ^ V e ^ - ^ 

[0 0 0 1 ] 
[0 0 0 2] 

tt^^S^^^:S:i^, ^2 5^,^6-^(1 9 

8 4 ^3^9 4 8Mt-*5V^-C 3i^-<jb;h. TV J: 9 ^ 

[0 0 0 3] mm<D^m:^mm x^ti^Trmmt^ 




(2) #^^8-168 16 

[0 0 0 4] — n^f^ — ^i/^:7 ^ -/i^? 1 6 - 
3(198 2^) m9Md^b^l 8M (Computer Graph 
ICS, Vol.16, No. 3 (1 9 8 2) p p 9 - 1 8) (CI^d 

TM.^^'E^^fmmmco^'f^^^m^vxmTr^^'t^^t 

[0 0 0 5 ] 

[0 0 0 6 ] :$:^P^t7:)g6^{±, g =3 
[0 0 0 7 ] 

[^^^^i^-r^z-c^^^T^^^] ±td.m^^mf&i-^ti^ 

[0 0 0 8 ] ^f's m^i-^^^r'^i^(o^W}mmzft^c 
xmmmm^T'^i^t^^m^y'^^t^w^ v ^x.xy'^^^'f 

[0 0 0 9 ] mjlSP^^T';ut^^iB§^T='/u^ ^ 

-/O b^l9m^^tT^o 
[0010] 

J: 9 i-^*9ife^-c^^i-st^r% y^iJ' y -^^Jz-c-giEyh 

[0011] ^fd. ^^•r-<#^x>'^<75^i!jj^ltlcrt^D 
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(3) 

3 

[0 0 1 2] ^fc. mt^m^B^'f^\^t%^m^'r^i-t^W 
[0013] 

[0014] mi \t,:;^^m(owm^7f^'tmxh<>x. m 
1 (a) \z7f^'rm\^^^7t?im±\z.n^'^^x\i^^^M. 
it^h. ')->2^m^itms^m^\^x. m^(D 

-i^±\zm^^^^:^m^mmLx\^^^o ^j:^. r^^b 
\-ti'^xf\-^m±<Dm^^v'/i-t uT^m^tvTv^^^ 
(DXh-ox. mmcnf\'n(D^^tvxm^m^t^j:^c 

i^^^x^^utiiz^^^e mi (b) ) . fe5v^^i^■^^B§ 
^v^^yutcj:^^;^? ( ({HI (c) ) 9^<?^:^iiJ^ 

[0 0 1 5] [Di (d) \^^^m^%^ir^fz^(D^'^- 

<7:>A^{c>KM^ti.5o tf^isi 0 0 in. :^mmm\z^ 

tiCDr% ^icolB1«9l5^^^5m0^x/^coA;^jt5j:t;^^ 
9o ^LT^^^i:7t^6T-V;^:/t^'f S@i 0 0 StCct 

[0 0 16] wC-c. m2{zx,^^mm^%^^my^ v 

[0 0 1 7 J i^'T^^y'-yzfl 0 1 fi^^o/cJ^lCjg:.^/.? 

p^B^T-0u-^4imf#^A;^i-5;^f^^;/:/Tfc6o ^J:i 
t^p^B^7^;U3 ;ili:^7^^^^^/^^i:::^^$:?!^:y:^ LTl/^S^^-a-t- 
fi. I2I3<DJ: ^ 8^<^^^^ir 1 2«coRft^^i: 6 

m<ow-^mmf3^hmf^^fh^o ^i.xz,<Dnm'^y'^\-^ 
[0018] d c-e. ^mmmx\'t^ f^sitw^-rj: ^ 




^m^B- 16 8 16 

4 

:i(7:>J: 9t^P^^7^>'i-coA;^Ji> m^F^^^cc^^-^i: 
— ^mff^(75A;^tfi. ISll {^^b^ti 5^1,-^1-^ 

-efotJs ^(IxL}^XYZMiilt-eA;^i-So Mici^iJ^y- 

t3A;^i-^o y->^-hT-{ni(ii^JL^-b<7:>:^ 
# $ ^ d6 S i^fr ^l*^^T^>'U"C^^ $ it S t^^W^-t 

/i-mm^mm^r'/\-mmtLXAtii.. Mi-^^^it^ 
fzf^(Dm^ • v->^iiLm^(Dmmmmhxt}\^x. 

[0019] >^7":y:/l02^i, y^T^yi/l 0 IX At) 

ti-^t. mm<D:^mm^mm\^x. m:^\^mff^i<o^ 

[0 0 2 0] :?^7"5^:/i 0 3Ji. A;^ ^ tb^ciP^Ea^T'/^ 

y-^^Xh^o ^^Xn^'^'fM^m3^X'(^m4\Z7]kir 

xo^j:mmmm(Dm^x'^m^t\^x^^^h(Dtir^, ^ 

^{^yraax, ymin, Zmax, Z m i n ^jj^ J6 T V ^ C tl/ ^ 

^> X=Xroax» X = Xniin, Y==yniax, Y = y ni i n , Z 

= Zraax, Z=Zroin ^^^1-^o Z tlh 6 r>(DW'^(0 

LT#jt)feT5o A;'3^ttTV>5l^^0^x>'Wil§l3t-^ 

tulS6o(?55JZ®;^a5C^m3^-r^^ci 
T-fif^^^T-Vi-co/-^ ^ 7^ - ^^^m D T V ^ ^ T- 

•c#*ffl^-r 3 {1121 3 t;i*3tt s 2 6 m<Dm'fBmm<om^ 
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[0021] ^^T^yy^lO 4{i>^^ y - 2 iiOO^M^ 

troVNT. >^"7^y:/i05'-i08^< ^MT^^t^M 
|^Urv^5, (M®) 2 filD 1 J: 9 

mX n(Dmm^^h.. m'^ny^^ ^z/\^^ I 0 0 3(0^ 

Xn|E]< ^Ml.^mi-^Z,t\zfj:^, 
[0 0 2 2] 0 SfiSi disttS^tiSSs <o:^ 

19. Pv. PsO-fficM^i^ h/u^Pv, Ps^-f;h.f^. 
x>"^p«-^i: LT. t(Ps-Pv) i LT^:b-r:ii:7!iS 
T^5o Pv«7>ffi®Jl@^-Cfc^;5i^ Ps (DitLm^^^ 

[0023] >^T- 5/^10 6fl;^7^v/>^l 0 3tC:fcV>T 

^xVuB;6s#^i-6o :^X7">;/:/-efi. 04 jo 

5/:/l 0 7, 1 0 8£D< fpagU^^^frPo 
[d 0 2 4] 0 7H. tltB^t^^^^^r'/i^ 

[0 0 2 5 ] ^7^:y:/l 0 8n:^'ryZfl 0 YXi^M.^^ 
^ y->'2±^ct>^l!^&^7"^^'(^^;^^stS:i^^i^rv^5i:V^ 

->-2±tc^r<7?%^B&^7=^/i-;65ts^ -jiM^^xrv^^r 

[0026]^xy:7'109fi, _h|S^T-(D;;^x:y:/t:^ 
y-v±l;i}iiij$tifci«'9&^7^/U'^«l£UL. ;^7^^;/ 




(4) #^¥^8 - 1 6 8 1 6 

6 

^ V ->'nm9\Z7r:i-X^\z^ m X n 2 ^S^TciB^U t U 
[0027];^x^>':7^ii oti2t$^jc:^^ y->_htcS 

'mm^tix\^^rzh<Dti-^o ^^^^j^i-^fc 

4!!>t:ifi. >^'Jx.J^^ffi;^^5' y-V(7)7k^ (u) :fj\^tmm 
(v) ;^f^tcs»$;h.fc:^t ^ (ui, vi) ^mmti- 
10 5o w<75ui*5j:U5vi(7>fli:/55, ^^x^y:?"! 0 1 "CA:^^ 

[0 0 2 8] :^X!y:/l 1 1 fi. 1 0tc:fcv^ 

n\'^^m(Dmmmmt^hm^^f\^x^^ . z.f\.^ir^x 

[-0 0 2 9] 1 2^1, P^^T^/ucoUff^^^ 

[0030] ><.x 5^:7^1 13 fi. -:j<^7^5/>^1 1 2 1;i*dV^ 
|i@Ps fDiU^lz^L-C. ;^7=-:y:7'l 0 8 irl^^tciL 

[0 0 3 1 ] \>j.±(D^ 9 ■^mmmx\^xti-^M:Ln 

±^ <^m^t\.xmmmm^!Z^mts:h<D\z-D\,^x(D;^v^ 

m^'f^^x(om7jk^n^x\^^^o v^^x. -t^x^m^ 

lO 0 3 2] ±^mmmX\:X. X>5^ y->-JiiClS^$tL 

m^'f/i^^^<m^^^^j:^^z.thx^^o z.(Dtz^{c 

^3^T-rixt^j:v\ 'r-<x(D^i$i^mm'^r'^^xm^^ 
m^^mmm^mm^tx^ ^(DX\ ^^(dwlm 

[0 0 3 3] ^fzmf^^'f/i-i)^h^m^y'^i^^(OW ^ ^ 

;t^J^^. 5fei2l!i7^ct 9(^ry =^'yXi^{cJ:oT^T9^7)T• 
ntj:<. ::t-<\^-^(DmWx{C^^Xm:'^i-^Z ti,X^ 
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7 

[0 0 3 4] nm^ey'ji^^cDW vi^^:^mt uTn> m 

^^T-^yy"! 0 2 J: «9 1 0 7 ^-Cfifiji2&<7>t><D 

■r>;/r7'2 0 3lc:J;f9;^^ >-_b<30Ps ([2]8) cofS^ 

1 1 1 3 tmm\^'LX^y'yy2 0 4 — 2 0 6 IcJ: «9 
Ps OlSgOpj^lClP^^T'/U^^^^itS, COct^ 

^y'^ut LXmyr^^'^Xt)^hmi^mm^'rM^mV^K. 

T% ^m(ommt^^^mxh^o 

[0 0 3 5] ^P^(0'=ef/l-<Di^=^^^<Dh<^\^^^X 

T^^y^^i 0 1 fix A;^t?::>>^"ry >^r-fc«9 . B^^^xv^w-i: 

T^yZfl 0 lXAt}^ritim^mt):te^\^X. /^^V^:^ 
#tCft^7':y^3 0 2{CJ: |9^^B&^-7^/u^i^J5Kr5o ^ 
t,l;i;:^7^y:7^3 0 2-^*1. HI l 2 J: 9 [c, 

0 4:J3j:t>*l 0 5{i(II2 irl^U-CfoSo ^7^:y^30 




(5) 4#M¥8 - 1 6 8 1 6 

S 

-f 5^x>^^^1^tUU. J^XT^^-r^yr^'S 0 4--3 0 

«?:>*'8'l-ti;^x^/:/3 0 5. 3 0 6 \zX 

L. *RS^T'/^oi^'^lcf±;^7^:y:7'3 0 7, 3 0 St:: J: 

^i-(Djfmmm(o^xmm'ey'^\^(omr)hx^n-^x\^^^ 

[0 0 3 6] =i>-t:*^ — ^ • ^^^-f ^>^:^'C*ti. 1:7 

^t^-J^o ^f^\H^<D^>L-Y>\^-o\^xm^Oi)>h<D&m. 
^7r^-t^<Df)^^yi, ay, az X^V. RliOf^t^^i" 

ceEii 4 {^ct mm±xm^tm^^x^^^m^\^m 

^=^y'j\^^^7ri^^^:^m\^^^^xnmir^o ^^^-T^^y:/ 
4 0i{i^ ^^^m^(r>y\^—J>.(D\yu—J>.m(o^m 
30 ^y'^i^ 'mmmmm^Atii-^y^y'^yyxhV . y^'r-y 
:/ 1 0 1 \^X'm.'y i^tof^^^-r v'U • tii^ttfa^^: A 
ti^^o y^^-y-:f\ 0 2\^m2<Dmhm^X^^o 
^;/>^4 0 2\-±^T'/i^<Dmi^^n'^ir^y^r-^yyxihV . 
>^xy:7'40l:fcJ:t;^10l {::j3V^T A;^ ^ tvfctf 

i^t>^h^t¥\^^tif::m^\a'X. XT^y >^3 0 2 1CJ: «9 

So i^T<D:^'r^yy'}'Xmi KDmtmmxhV . Wii^-t 

40 m^^(Dm^xn. ±xW}i^(^^^^i^^ 
mw.i-hz.t\:xmmxhv. ^^f/^comm^^^xmrn 
ir^ztnx^^j:^\ x^xW}i^mi^(Dmm^mmmw^ 

[0 0 3 7 ] z.t\.'^x(Dm:mmx\i. mm^f'^i^t^m 
^y'/ucDW V i^-j^^m\^ \^xmm&o\^n 

y'/ut L.X<^l.T-^&\:^^^J:t^^^V1^K,^n^ ^ t 

50 m^^ufm^'f^i^\^xh^7jk6<Dx.oxh^titi-^o n 
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(6) 



8-16816 



JO 



x\ mi 5 (a) \^7r:i-xo\^nm^T:^i-(Dm^^\±o 

%, 3 3%. 6 6%. 1 0 0%i:3^{bU. -:^«B&^-r 
Mt 10 0%, 66 %. 3 3 %, 0 % t mtir^o mir 

^f^M.;t;^^v>^^«|ti-5, mi 5 (b) n:L(D:^m^^ 
iry a—^^^ hTJb^o :^'Tvy4 0 1^BJ:tJ^101 

©lit ^ L T V ^ ^ i|^f$:t:io v ^ r (D^ii ^tff ^ A;^ 1" 

Bmm^Atii-^o :^r-^yy'l 0 2f)^h:^'r^yy'3 0 3 

^xitmi 4(Dm^tmmxh^o ^r-^yy5 0 2}^^ 

^ fl^p"n UT^^^7=^/UJ^^ {C^^ Pf&^ V^/W ^ ffj J9 

hxhrhx\^^^i:><D(D^m^noo %^m^y^^^(omvh 
(omTT^&^C) tL. mm^v'^i-(Dm^^m^ ci- 

A) , mTT^^Cz ti-^t. Sig^^&Cfi. 
C = A -01+ (1 -A) C 2 

(DJ: ptctl-SLLT3i^J6^o wC^i: 9^;lLrl¥*Ea^7^/^;^^- 
mm^:t-y<^ V^^^ 
:it^^X^^(DX. :^J^-Xfj:mmm7r^f)^'^mxh^o 

^m^:^mt\^x. mm^'f^i^^'ikm^^m^^^xm^ 

ti\ mi Gi^Tjk-rxv^^. mm'^'f^i^t)mm[m^> « 
m'ey'^^^^^:^mm^\^x\^^^h(ot-r^o ^:ix\ 

\6^^i^x^ M}Z^.^.ti-^o mi 7tiE]i ecD 

(Dmm^ev'^i^^^f^i-^jji^^^m.m'r^mx^^. v> 



^mi 8{c^ir, :^^^yy4 0 1 joj:t;^i 0 mm I s 
<D^Jtl^1t"Cfo^. ;^T-5/:7'6 0 ifim^tf^^A:^ 

i-^y^v-yzfx^^ ^ mi e^^^^^o^^mm^'T/y-t 

5o :^T-yy^i 0 2 7b^h5 0 3t.xnmi 5(Dmtmw 

1 7 td^-r J; 9 LT^j7)<ii-5o ^ Ur^7^:y:7"6 0 3 
[0 0 3 9] P^B^'r>'L-;6^ib*IB&^'r/i-^^^i^&i-S(^)'Tr 

<7>4Ii^Pi'— P4<DM^fii(xi, yi, zi) (x4, 

y4, z4) T*^aUTV^^, :^fc^ijg^x'-^}if^l§]^D 

X^-im^^t^l 0 0%^ j^j»^J^J^^'CHO%ti-So w 

M.p\--Pi^\^tt\.'e^nm'r^h(Dt-r^, mM.u^(D 
M.(D^tL^mm^. ^^M.t^h(DiiLWx\^^v^x-^^^o m 

2 o\^^mmm^^m't^fi^<oyu^^-T- vx^ 

5o :^'r^yyi 0 1 T^fl. f^^^B^T^'/^i: ^^iftfffS^ A;^ 

h-t^x^xt^-r^o ^mmmx\'t. um^^f^^tm^ 

i^^m-mrnxm^^^t^^t^mx-h^o ;^-r:y:ri o 4 
^^j^m-tmi ocom^tmtmnxh^t^. y^y-v':f'i^ 

4^JM<r>nU'^T )\^\z.-^\i^X<n>< "piSL^&Sfi. EI 1 9 

:^^^r-fi. ^M.t^my^^\ 0 0%Oia55^(cfoofci: # 
LT^S^;h.So ^;^;i»5Si§^0%co^:9'(;ifeo 
SO l§I 2 1 d^-TJ: -r u>f JbtciP 
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[0 0 4 0 ] ^^^v'Mz^i^m'f—i^ t^y^—^^-^ 
:ii:;65-^t^5c mi Sld^bfc^B&^-r/^^iSii^T'- 
60 ^ Uri2) 2 0 2:f^1tc^^S^tToT. [§12 3(^^1- 

tj:mm'^y'^i^^ys^^n^ t f}^X^ 60 
[0 0 4 1 ] ^Pf&^T'/utcSii^'r " ^ t fer'- ^ M 

t5o 1212 4HiI^JDr^ffi^-r-<5^tom;t:<^^-M§}T-fe 

x^W]^i^x\^^^i,(DXh^o Si^^T^^-^^fey^'-^ 

mim-r^o i-^tm2 4(DXo\^. mm^^m^tix 

tmrn^r-'^^mnvx^ mm^^y^^^t i^xm^^^tz 
^m^j:m'm(o'7^^^'^mx^ ^(Dx\ ^m^xm^(Dm^ 

[0 0 4 2 ] ^^B&^r'/Ut^^ii^x'-^ t&f-^ t m 

m^T-i^ tw\:imM.mmy'-^^^^x^ mm^y'^i^m 
TT^^n^zthx^^o m2 6\-xmM.mm^^ 
-na^. 4-Dcom^^^^-p^^^^^ti^^ix^v . 
\z^tt^^\^^\ci^'m\^x. z(DW-mt^m<DX^^:if^^ 

i^ft LT^^$it5Mr'fc6o m2 7\tmm<DX'?\zm 

Tj^^^hM^^Tj^i-mX^^o (a) {CTTii-XoiC 




(7) #§^^8-16816 

12 

;u^3tei6^o wcojgm (b) pl-^B&^-r/^-t 

±X^7^mmt}mh7b^{^^^\:L. *®<7:)J:9t-^:^$tv 
5o rco1i^j::J::5?£j»i:i§l2 4 (b) \^7r:\^'ft 

2^jt'r—':f^i'±(Dtkmy'—^^^^ h^i^^jD^ LT^tj^ 

$-ti:s<2:. (c) <DX t \^x\t.w-mx^ 

[0 0 4 3 ] ^fr. ■^:ye>'^'^-^i: br^^-r^^t 

-1^ ^ ^ b L r V ^ 5 1$: ^ ^ i" 5 ^ t ^ ^ ^ o 

[0 0 4 4] ^—(D'^^^r'?v\:i, ^ig^x-^^fe-r 
^]Z^M.^r.^7t'r—':f^i-l^^(0'f—^<D^X'^^f\.\-^X 

<. I^IE1(7):^'^THM]—M]2, M' i-'M' 12. M" 1 
-M'' 12 ^^'^ir^ZtX'h^o ZC7>J:9ICLT. M 

5o ci<7>J; 9t-bT. 1212 9t::^i-.fc 5t-^ 7^-^;^:/^ 

^-'-7f^^n^:itfi^X^^o 

[0 0 4 5] nU^'Tf\^ii^h'^^^'f^^^^WL\.. ^7T^ 

30 i-^m^. m—(oi}^m^i'^<^^^'^'f/i-^mv^x^ 

X^Tjk^^'^^z.ti^X^^o 0{:i7r^i-mx\±. M^n 
1 \zlMVX nm(0^^'^y'^i^tmm^ir/i^^W\^hXX 

J[^T^2, ^n^^BS^x/i-tB?^:i ttcr^o IDS 
H:^mm^(D^fj:^%^m^v'/\^^m^hX. 

fro^-^xn. m&^l'-n^X(Dnmm<D^mi^^^ 

0 5\^m2 o(Dmtmmxih^o ^^^^^^702^^^^ 

7"y:/7 0 2t6XXJ^:^'r^yy^i o 7f±|g! 2 oo^d^ 1^111 
50 "Cfo-So ;^'ry:7'7 0 3fi:^'7^^;/:7'2 0 1 tr4oV^T3fei^:? 
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0 5 [dJ: '93tlSi:0^^$r^--<, S^^^^Ji^S^HJ^P 
2 ^B&^t'/U'^III 5 J: r;?|gi 6 (D J; 9 tw UT^J* ^ 6 

fi^L>-rfc!9. ^flr ^i^S^i:;^fr^0M^j^S<^^l/2O:i: 
^T^Vu- ct "9 M [c: 7 7^ - ^ ^ ;^ci JltJ^Tc^ v 

[0 0 4 6] nm^ff^t^hm\--mnm^'=^'f?\-^^ 
RSJf^H^-esb?). ::tu^R^;^r6]t^ii:i8t?^9-fJbr 1 6 

[0 0 4 7] ^Ttm^Wih b-r> ^ ^blcp^fflJSco{g:v^^'' 

m^v'^\^^'{Mm^xw\'ohx^jjmti.x. ^^^^2tsk 

5E[2]?f^^fflv^6r ^tiX-t^o ^^'J^t^Eia 4(c^-rJ: 9 
{CH^);7cC0^2^'-iB&^T'yU;&5>^i:7 y->'_ttC^j^LfciK 

fer^o ^C7:)J: 9t:i2^5^7r:l§lff^^fJ^?$?mt^. 
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